Long delays common in the diagnosis of endometriosis warrant reconsidering standard practices, historically rooted in surgery, in favor of accessible, expedient, and noninvasive clinical approaches.
Introduction
Endometriosis has such wide-ranging and pervasive sequelae that it has been described as "nothing short of a public health emergency" requiring immediate action. 1 Population-based data suggest more than 4 million reproductive-age women have diagnosed endometriosis in the United States. 2 As daunting as this number is, it only tells part of the story, as an estimated 6 of 10 endometriosis cases are undiagnosed. 3 Thus more than 6 million American women may experience repercussions of endometriosis without benefit of understanding the cause of their symptoms or appropriate management.
When discussing the patient's experience with endometriosis, pain and infertility are usually of greatest concern, as they are two of the disease's more common symptoms. But the real toll is even greater; women with endometriosis experience diminished quality of life, increased incidence of depression, adverse effects on intimate relationships, limitations on participation in daily activities, reduced social activity, loss of productivity and associated income, increased risk for chronic disease, and significant direct and indirect healthcare costs. [4] [5] [6] [7] [8] Moreover, emerging data indicate endometriosis is associated with greater risk for obstetric and neonatal complications.
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The challenge of diagnosing endometriosis
There are no pathognomonic features or biomarkers necessary and sufficient to define endometriosis. Rather, key symptoms that currently prompt surgical evaluation, such as pain and infertility, can have multiple causes. Endometriosis is typically defined by its histology:
extrauterine lesions consisting of endometrial glands, endometrial stroma, and/or hemosiderinladen macrophages. Based on location and depth, lesions are further described as superficial M A N U S C R I P T
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Clinical Diagnosis of Endometriosis Page 8 peritoneal lesions, ovarian endometrioma, or deep endometriosis. However, the presence of lesions does not preclude other etiologies for the patient's symptoms, and the lack of obvious lesions does not eliminate the possibility of endometriosis. Furthermore, there is poor correlation between symptoms and severity or extent of disease, as quantified by current staging systems. 13 From a clinical perspective, endometriosis may be better defined as a menstrual cycle dependent, chronic, inflammatory, systemic disease that commonly presents as pelvic pain. Moving from a histological to a clinical definition opens the door to a different approach to diagnosis, one that emphasizes symptoms and their origins over lesion presence or absence, and that may, in future, be validated by specific, noninvasive disease biomarkers.
Among those who ultimately receive a successful definitive diagnosis, contemporary literature describes delays from symptom onset to diagnosis ranging from 4 to 11 years. 5, [14] [15] [16] [17] [18] Several factors exacerbate this delay, 14, 15, 17, 18 including "normalization" of symptoms and misdiagnosis. 15 The presence of diagnostic delays is a worldwide phenomenon, occurring even in countries with universal healthcare. 15, 17 Consequences of the delay in diagnosis are experienced by patients in multiple ways, including persistent symptoms and a commensurate detrimental impact on quality of life, 14 erosion of the patient-physician relationship, 4, 5 and development of central sensitization-a mechanism whereby persistent endometriosisassociated pain increases pain awareness, even at sites unconnected anatomically with the lesion(s). 14, [19] [20] [21] Moreover, although the evidence is limited, failure of timely diagnosis and adequate endometriosis management may foster disease progression and adhesion formation that may compromise fertility and increase the risk for central sensitization and chronic pelvic pain. [22] [23] [24] M A N U S C R I P T
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The current diagnostic paradigm, endorsed by professional societies, requires laparoscopy with or without histologic verification as the gold standard, although many societies endorse the treatment of symptoms before obtaining a definitive surgical diagnosis.
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29 Notably, the 2017 National Institute for Health and Care Excellence guidelines reflect a philosophical shift, presenting empiric therapy prior to laparoscopy in the diagnostic and treatment algorithm unless fertility is a priority. 30 Although the merits of laparoscopy and its role in disease management should not be minimized, its accuracy, risks, and cost-effectiveness warrant reevaluation. The poor correlation between reported symptoms and extent of disease found at laparoscopy further illustrates the limitations of surgical disease assessment.
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Detecting endometriosis via laparoscopy relies on lesions' visual identification, a practice that is challenged by heterogeneous lesion appearance, 32 inaccessible lesion location (particularly for deep lesions), 33 and interobserver variability. 34 Surgical risks associated with laparoscopy are generally low, 33, 35 although they merit consideration given the potential for major complications (albeit rare) 36 and need for retreatment after initial laparoscopy because there is no surgical cure for endometriosis. 37 From a pragmatic perspective, evaluation of laparoscopy for endometriosis diagnosis and management must include a discussion of costs, which are substantially higher compared with nonsurgical approaches. the lesion, the path to clinical diagnosis has the potential to be more inclusive with reduced diagnostic delay. Indeed, Soliman et al 18 reported diagnosing endometriosis by nonsurgical methods shortened the mean time from first consultation to diagnosis compared with surgical diagnosis. This shift, however, requires clinical diagnostic methodologies that accurately identify endometriosis. To that end, we have compiled data on the accuracy of clinical assessments for diagnosing endometriosis (Table1). Notably, these studies were highly heterogeneous, which precluded performance of a meaningful meta-analysis.
Symptoms
Pelvic pain, although common among women with endometriosis, is insufficient alone as an indicator of endometriosis, as it can be associated with several gynecologic (and nongynecologic) conditions. 39 However, pelvic pain that is described as chronic, cyclic, and persistent or progressive (ie, worsening over time) increases the likelihood of an association with endometriosis. 2, 40, 41 Pain is typically initially menstrual (dysmenorrhea), but may progress to include nonmenstrual pelvic pain, which is prevalent among women with diagnosed endometriosis. 42 When asked about their experiences living with endometriosis, participants in the qualitative study by Moradi et al 5 universally described their pain as "severe and progressive during menstrual and nonmenstrual phases." Women with endometriosis are more likely to report dyspareunia, dyschezia, and dysuria than unaffected women. 2, 40, [43] [44] [45] [46] Although the sensitivity of dyspareunia is generally low, [47] [48] [49] indicating that its presence is not specific to endometriosis, deep dyspareunia is associated with deep endometriosis. 46 Response of pain to treatment may be another indicator of endometriosis. Whereas nonsteroidal anti-inflammatory drugs (NSAIDs) effectively treat primary dysmenorrhea, pain reduction with these agents may be insufficient in women with endometriosis. caution is indicated before dismissing NSAID-responsive pain as simply dysmenorrhea; early symptoms of endometriosis may be responsive to these agents, and we should not miss an opportunity to treat the disease before the development of serious sequelae.
Patient and family history
History of infertility is strongly associated with endometriosis, although this may be skewed due to more thorough evaluation of women with infertility increasing the chances of successful diagnosis. 2, 41, [43] [44] [45] [46] [47] Other factors associated with a greater likelihood of successful endometriosis diagnosis are family history of the disease, 43, 50 previous pelvic surgery, 50 and a history of benign ovarian cysts and/or ovarian pain.
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Menstrual cycle characteristics
In a recent cross-sectional survey of approximately 50,000 women, several menstrual cycle characteristics were more prevalent among women with vs. without diagnosed endometriosis, including heavy menstrual bleeding, excessive/irregular bleeding, passing clots, and irregular periods. Premenstrual spotting also correlates with endometriosis in infertile women. 48, 50 While these disorders are common in women with endometriosis, most have regular cycles without abnormal bleeding.
Physical examination
Data from comparative studies suggest findings on physical examination can identify endometriosis with high accuracy. [51] [52] [53] For example, using defined criteria for a positive bimanual pelvic examination (ie, palpable nodularity, stiffened and/or thickened pelvic anatomy, especially the uterosacral ligaments, vagina, rectovaginal space, pouch of Douglas, adnexa, rectosigmoid, or posterior wall of the urinary bladder), Hudelist et al 
Combination assessments
The ability to identify endometriosis nonsurgically is enhanced when multiple factors are 
Additional considerations
Imaging can be a useful adjunct to clinical diagnostic measures, and transvaginal ultrasound improves accuracy when used adjunctively with symptoms, patient history, and/or physical findings. 43, 49, 51 Ultrasound is particularly sensitive for detecting ovarian endometriomas and deep endometriosis. 25, 57, 58 Indeed, a Cochrane meta-analysis found that M A N U S C R I P T
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Clinical Diagnosis of Endometriosis Page 13 transvaginal ultrasound approaches the sensitivity and specificity needed to replace surgery for endometrioma detection. 57 The International Deep Endometriosis Analysis (IDEA) group consensus statement on systematic sonographic evaluation of the pelvis in women with suspected endometriosis provides standards for improved imaging. 59 Traditional routine transvaginal ultrasound may be limited to endometrioma diagnosis; however, "expert-guided" imaging, as outlined by the IDEA group, will help improve clinical assessment across endometriosis manifestations. Nonetheless, not all endometriosis will be visualized by imaging and imaging cannot be used to rule-out endometriosis.
Magnetic resonance imaging is a noninvasive option; however, it is expensive, not universally available, and lacks sensitivity and is, therefore, infrequently used for endometriosis diagnosis. Although many are currently being studied, as yet, no noninvasive or minimally invasive biomarker has been established to diagnose endometriosis.
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Much of what is known about endometriosis comes from surgically diagnosed adults.
Increased research into endometriosis among surgically diagnosed adolescents and prospective studies of those with suggestive signs and symptoms will help to better identify hallmarks of disease onset and risk factors for disease progression and treatment prognosis.
While a detailed review of endometriosis in adolescents is beyond the scope of this discussion, it is noteworthy that endometriosis occurs in adolescents and that patients who are younger at the time of symptom onset experience longer diagnostic delays than older patients. 17, 18 This delay is attributed to prolonged time before seeking treatment and a longer interval between first clinical consultation and referral or diagnosis. It is important that clinicians evaluate symptoms that merit suspicion in adolescents as seriously as in adults.
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Implementing Clinical Diagnosis
Clinical diagnosis is already applied in clinical practice, albeit inconsistently and without standization. 2, 18 In an effort to provide a unified, practical approach to clinically diagnosing including education, career, and family. 5, 63 Overall patient health may also be improved by addressing the psychosocial and physical manifestations often found in conjunction with endometriosis, such as persistent pelvic pain, depression, anxiety, fatigue, bloating/weight gain, gastrointestinal issues, and sexual dysfunction. 2, 4, 5, 50 Now is the time to change the paradigm of the diagnosis of endometriosis by increasing speed and validity, leading to improved access to effective early treatment.
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